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PROBLEM TO BE SOLVED: To save electric power, to generate free chlorine effectively, 
and to prevent the adhesion of scale to a cathode by adding an electrolyte into water to be 
electrolyzed when acidic electrolytic water of a specified pH value and alloline electrolytic 
water are produced. 

SOLUTION: An intermediate chamber F is filled usually with an aqueous solution 
containing at least about 10% of potassium chloride or sodium chloride as an electrolyte 
aqueous solution of a high concentration. Anions such as chloride anions in the aqueous 
solution migrate into an anodic chamber D by electrophoresis, while cations such as 
sodium cations migrate into a cathodic chamber E. In this way, acidic electrolytic water of 
pH 2,0-3.0 and alkaline electrolytic water of pH 10.5-12.0 are obtained. A direct current of 
at least 1 ,500 coulomb/liter water for electrolysis. In this way. electric power can be saved, 
the efficiency of free chlorine generation can be Improved, and the adhesion of scale can 
be prevented. 
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m^^xv^^tK -k^mmx'hh tisgtssais^sitc 
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[00 0 93 
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m.(E) {::ji7k-r^«»ffl* ( 6 ) . ( i o ) (r>mmm 
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4 0 5 'J 'J y h;l-,/^J--C^> 0 . ^Otf{± 1 5 0 0^-0 

m^mt?> t . mmmx'ii. ^mm. ( f ) mz^mttz 
MM'Ryi^mm.iz-^^Lxv^hi&m^ :^>m<7)m^ ^>i>^ 
rg-'f -^ya^mmzmn^m^ ( d ) fit-m^jicKt: j; 

$iiTpHfi*n. 9J.:).To^Ke«»7j<aLfK«, IS 

(D ) An^fftH^il, m».?!ia$il^lV7fc ( 7 ) 
L, SmpHffl(pH2. 0—3. 0)^*-r'&K14 
(S) |^«X'{i, ^^m. 

( F ) n\,zim, y-'tL'mmmw&.iz^-^ t-c v h u 

MP^IZBW) L . Iffi^ffitrti t -^T ^-^ :t yRl/y\<i}^mM 
■H-m^tLX P Htf 12.1 iSLtco^T/U:^ 'J 1±m8f7K 

immm. ( e ) ^-i^mta^ix. «»?j!!ia$ix^vvj< ( i 

1 ) t-^sSL, BW<?)pHffl (pHlO. 5 — 12. 
0 ) ^^■r^T/l':^ 'Jtt^TK (12) *i^^$ixS. 

[0017] ^mmizio\.^ximmm^m.izMLx 1 5 

0 0 ^-n y/\) v h;HjiLhc7)i£n^«MJ ft^-r-S . ^ 
<Ofi::*:iiJ±4 0 5>JU-yh;l'i:^S. ISOO^*— ny 
<ST$-(*- 1. !¥M<^':>X'$)^7kc^mmmm. i:m±'ti 

<^^z^i^■w^mm.nmmim^fz^^m. ^<rm. 1500^ 

*J1 5 0 0 ^-uy/^) V h;UJil±-CiSt-I.Jim^^^L 
/vTC: h . * 1 5 0 0 -o >-/ u hyuJ.:l±T'l^®(; 

I., -etr. «sr^L/iri:<, 1 soo^-oi^/y .y 

SH4«W^I«0 p Hfflti 1 . 9 WTtc:'St 0 . 
TfVti •Jttm)ll7j«?)p Hfati 12.1 tLhtc^r^ . 
[ 0 0 1 8 3 -etT. C:<^^M**0«/J>«{4. ^ 

^Z%. 0 . -ttcky^ , r ^ X -i7)-^BiJt: J; 0 %\%X' 
^h^x^^mi,z^U-thm.Xhh, -hKcMz^ yrv 

f-mmKzi. oftm$^s 1 A (ry^T) fo^sE 

X\ ^m^mX'Cr>%m\Zii\,1[hiiy.(r^^^tMM3. 4 9 
5 'J 0 V hlV/jitXh 0 . '^mztinh:^'X(^^ti^\,i 
6. 98^0 0 y V}V/-9tX'hh , l-XttfO^ft^fSBg^ 

tiT<^) ( a ) ^tlX ( b ) OJtitZ^SrS, 



(S'Jt)</h;l^/^) 
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C 0 0 1 9 ] <J:(C, mWffl7|ctc*rLT 1500;?-n>- 

mfS-^mi^^ix. miimm:^'imx'^ ^^mm^tmi- 

l{^^5v>■cllfflfi!J^^o^>■r^i.'^/l.'7' (6' (?' ) 
0' ) . (11') t:mm-ti>zt{zj:'yx^mzmm 

[0020] orjz^ m^mmyh'p^z^^i-^jmimm 

tit ( 5 u -y V)v/-^) x:hh. ziwrnmiwrn 
'ft I') ••/ V)VWz^<r>y\txz%-m-thnw.t'z sry-^r 
i:i±x'h 0 , ■^%'9tm<r>mM.n.Mmmm<r^mzvc/<. 

\^mimM<^-nmz);t^xmv^m.t^j:^ . 
[ 0 0 2 1 ] mmmmmx'^z hixm.mt{:vm 

2H2O-4 e ^ 02 + 4H* (c) 

2C 1 -2e — C I2 (d) 

4H2O ^ 4H* + 40H (e ) 

40H-4e -*02+2H20 (f) 

Ltzij^-^X. ( c ) t ( d ) cTjKfEti. mii^WtiSK 
2H2O + 2 e — H2 + 2OH 
Na* + e -» Na . . . . 
2Na+2H20 ^ 2Na* + 

i.m<7^Km^<r>^oi,z. nmxn. A<m^^y'^:^m:>i 
[0025] ^coidt:, mm^i^7ii<7)'m%^m<r)mz 

mmizX'y-ji^i)mm-t^^mii^MKi:ij(r>b 

mLti:^T-ju^mx-mio^j:>^ . mm<r>m±i^m^-^ 



mfe^Mifi < icff 1. o H -f > h c 1 7f jg 

[ 0 0 2 2 3 ^f^, ^^L/:;tS?g^>'.(4S(:7i<i:KJDL 

C 1 2+H2O HC 1 +HC 1 O • ■ • • ( g) 

HC 1 O H*+C 1 O ( h ) 

* ( 7 ) i: (Dit^zr^Wt^ ZtizJ:0. ^^izM^m 

( 6 ) <7)iSr ( a ) ^^;<?3ft/J^^fi(Z LycB#(C3®»a*mS 
i)mi,m<^K). mMmy\<- (6) 0«SrliJa-r-2.(ctB!V'> 

ii—m.mizmm^tt,x^-^tmm^&^^ v f^^j^.^-z^y 
i^^Am'tmm ix t j: :$^wMc^jmum-^m^ 
^it>!t>0kn'X'htLi£. yiz^^^ 'y^vfznmim 

[0023] mzmi^mmmmx'^ ^m^^mmt 

-< :t ymmikwrn^mmm^^m ^tinbiz . «^^mb#o 

mm/)^i^^miz\tii3-'^ xmmi-?>mmmm.i:i^x. tzt 
[ 0 0 2 4 ] <>:ic. mmizM-t^x'>-~fi'(7^iimJMi.^ 

( i ) 

<j) 

20H + H2 • • (k) 

xx'y-)v^mw.^'^hti:'o<r)nm.ti^hih>tLX\,^^. m. 
m<r>:fjmizx^mm.^mx'T)vti 'Jitmis^KSr^-r-i. 
m^<r). m^\,zmii(.-thnMmA!.i.ztz^^Lx%wth 
%W\Mii. iJi-e^ 1 y -y vivwz^ 1 2r>^rM 

Jg (720i?-n>-/'J.yhyU) T-^>S36\ JlcO^Pt^O 
<^*<ffi!KSnTV^S. ^a5i-*!|tl?3^S-2 76 184 

•i^fsieiEomffi^fflv ^ . mmcr>mm.^mmcr>mPiXM 
i'ie-LfzmMm^m^^xm.%-9fm<7)mMMm^ Bwm 

iB7K*t;*tL-C 1 5 0 OrJ'-ny/!; y h;H3Lh. 
Sf i L < {4 1 8 0 0 -o U .y h/WjJJUic^mBii^ ft 

^t. i^^iopHS: 1 2. ii;it<n^r)vti^jmz^ 
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[oo26]i22{i,iii ^^,\^fz'mm(rmmmt: 

mmWi (4.) t LT^^C0?L<7)if!,i^/^mffi^2rfflt\ # 

mmm. o) . < 4 > ( i > . ( 2 ) 

-fr/::ffiS?«T"#j I. 0 2 1 J: d tp . I^figtofl:®^ 
( 3 ) aiAm^iOSISII (4 ) t LTfL*%v^Ti>^l^ 

imcDmrnm^rnvK ^mmu ( 3 ) , < 4 ) 

( 1 ) , ( 2 ) *>^>Bia/i{jiMlcffiaL:^vrSWtt!?^«ffl 

r 0 0 2 7 ] m^m3mniz-^\^xtm^^. ms<.m3 

(6). ( 1 0) t*JLTl 5 00^'-oy/U.y 

i:\±(r)^^w^i^nMLxmmc9tmthb. wm':^^^ 
^n,%ifimxihmz^^hi^::L~)]^mfi-^t^\,ziji\i!,x' 

^m^i.. mM3?5aL^(,^:^< ( 7 > . (in ^msfito 
[ 0 0 2 8 1 S3{i. mmmzmmm.. ^^mmfmrn 

Klrg50T^)^ , ( A ) . ( B ) ( c ) Ji-eii-f^ti: 

mm<r>m.x'hh, c:<7)iifi?fi{i, isig < 1 > , ( 2 ) a 

tA™« (13). ( 1 4 ) f= J: -^T, t;!>>/i>)iBfcgl[7j< 

s& ( G ) . 1^®^ ( D ) . ^mm. ( F ) . PtM ( E ) 
mfffi^ ( H ) \,zitmt^ixx ( 3 ) {ii^ffi*?. 

( 4 ) {i|^«tr?>S, mi6«c ( 3 ) tISM ( 1) . « 

(4 ) tPiK (2) \±n.iXX\'^Xt>m?tLX\>^Xh 

^^con^^L. mmmiz^mm&iy-htm. 
fs^tifcmmcr>nm^mmzmm^iti-cL<D^mt t 
^\ ^*ifs (G) <4m»«<7)ffl!ia (A) titmi < 1 
3 ) x-mttixa 0 , ^rkss ( H ) ammmcomm 
( B ) titmw. (14) -c'HSiiTv^^. mm ( 1 
3 ) , (14) (ommti^m. -^msi^xt-x-hh. 
[0029] mmm<r>iw.7ii ( 5 ) ti^iiaa-rsTk 
( 6 ) tmnmrntKc^^Tk ( 7 ) tiz-^^^n^^ mM 
9m-th7i<. ( 6 ) i±mmm. ( d) sriiTKt. ©iiml 

'Srv^* (7) (igS^K (G) ^ji^-Ti.. -et-cissgM 



-'f< ( 7 ) i:^tlgii-^L Blr5gOp H 2 . 0 — 3 . 0(7)mi 
VMyii ( S ) i:^^. -:fir. llSfi«Ja7l< ( 9 ) imm 

mm-ti.7i< (10) tmmnmL^'^^yk a d tiz-^ 
•m^ixi>. mm^m-r ?>7i<i ( i o ) imws. ( e ) *m 

.7k ttfilsaaL^SrtvTK ( i i ) (i}jg7f<g§ (h) *-ii7K 

M^LWJe^OpHI 0. 5~12. Oor/l-^SrUft^ 
-'k ( 1 2) t^rl.. sStKSS (g) si/ (H) *ji*-r?. 
7k;6i«S¥<t<D?^a]f^ffl^-r^, (6- ). (7- ), 
(10' ) aiX ( 1 1 ' ) (i-enxi-L^kM^llilS-t&T^c 

y>co/N/i.yT%t>s. 4»pa^ (F) tcji. «?i.s<7)^j»sr 
•^^io%i:).±cr)yi<i^mimmL^ niUzmftzmmmyii 
[0030] 03 {cfcv^T . mmmm/fmrni^iz^ m 

mmmtti^H (■r^r;b*>§$Kttm^7kXli:?ST;U^ 'J^i 
mmyk ) t M*SI ( G ) . ( H ) jErk t /c* i; 

{4. m3iz^itia<i^mm/>^i^iiifz}iz ^T^^m^-^rt 
xhj: amm. ( 1 3 ) . (14) <;o±gBiup#j£ 

V\ 4:^.:. «»j!affl-r^7K ( 6 ) . (10) ^ti^itco 

^mm ( D ) . i^figM ( E ) ^(omAyrmisM'oh 
0. ia3(cs^-rri:<i®fi5^ (D ) , mmm {Exn^ 
tt^'ix<7T\'mzm.mzKUi)^t:>m.imxLx i j: l . 

it^m ( 1 3 ) at/ ( 1 4 ) <OTgPlcfL^IS(t, 
(5). (9) O-^-^i-rfLS-S-rSSSS (G) . (H)tC 

^AL. TLSrjitT-f-tL-fiillMM (D) , m^m 
(E) ic^ALTtii^L. 4;^^ftt7Jfl^ ( 1 3 ) at/- 
(14) £7)±a5t?L$rlS(t, ^tf:>-eii-fiitOfL3!)^^>«fi| 

aJi^$-y:T^A$-t*-S4i-^0«W?ffl7fc ( 6 ) St/ ( 1 
0) Oil7j<*{l, «Si.:5^tltcJ;-5TI^^-C5g^-ri,X?X 
O^itCjfil^il-C, mi^O ( a ) . ( b ) ^X-nn^tl 

hm*bm.<^mT$>^, mst.z^'t^^mm.^m^^x 

y^'&VMcii^m-fhmmt. mimm2\,z5f^-rmM(9rm 
^m.i:m\^x'^^j:->fz^^tmthh. 4/i^co^<7){^ 

1 0 0 3 1 1 wmAw^i.z-:>\\xmm-fh . if*^4 
^ma. m2izm^^m2^<7mMX'h^x . si* 

^J-fifiiS5rffll^Tff^a:^r&T-*)^. 04{4-?-c7)7k«S\ 
^^^g<^-«$:S^-^BrBoiat-*) S . ( A ) . ( B ) & 
1/ (C) {4-5-^i.-fii«^«coST'ftl,. ^iOmfilSfi. 

( 3 ) tPin ( 1 ) tmm ( 2 ) t^mwi (4 ) 

t2j;-oTJiSi}:tttflj^>/i^ :£*>ii>jlltcsi^<?l (G) . ^ 
ffi^(D) . «fifaM(F) . l^ffim(E)&l/ig.7l<S8 



BMcnrtnirv — id 
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(H) mm^ixxv*^, ■r'5r*>*>. (d) 

mmm (4) tmm (2) tx-nm^nxi^t. ^tzm 
Mi ( G ) immm(7)mm ( a > t mmm ( 3 ) ria* 

ii-C*3 0 , StrkSS ( H ) li«fl||ic7)(i!iM ( B ) tmmWi 
(4 ) t-ffltixr 

[0032] ( 5 ) nmnmm-r^^Ai 

(6) i:l;)l?MriL^t>.7K (7) tl,ZifiM^i-L?>. mm 

mmti>yk ( 6 ) immm ( d > §:ii;^<L, mm>fmi 

^vvvtc (7) ti?^7|<ifS (G) Sril7j<^^, ^LTUffi^ 

(D) $ji7icLT€P?aa$i^t/:;7i<{i, mmmmi^j:^'^ 

yk (7) t-^T^S,-^LmM<^pn2. 0—3. 0OSM4 

ffi»7f< ( 8 ) t^&. --n. mm<r)mA(- ( 9 > {imai 

9mttA<. (10) i:«i»?JlJiL^:vv^< ( 1 i ) 

11$ ii^. wmmm-t^Ti^ (i o ) tir*^ ( e ) 

nM^mL^j:V^y\< (11) JioSi^Sg (H) S:3l7l< 
•th, ■eLTl^ffim(E) S:il7|<L-C«W3!&a;?ii^^7j< 
mMJail$/i:^f*«S?i!!lSL'5rV^7K ill) t^m. 
jft^L m^c7)p H 1 0 . 5-12. 0<7)T/1.';<7 '^ttttftl 
7k (1 2) i:^:^. 8S7t<K (G) (H) S:ii7K-r.2. 
7k*'«BlttfiO?^J|li^ffl^-ri.. (6' ) . (7' ) . 

(10' ) atx ( 1 1 ' ) (i-eix-rtLTKSSriiis-r^^t 

[ 0 0 3 3 1 04 (CtJir^T, I©ffill!f.&l^li5flgffl!l^^tc, 
WMSL/ctK (-r=5r^?*>34S?1±mW7j<X{i3ir;P;^ Utt 
«M*) hyPi^m (G) X{i (H) ^il7KL3t7j<i:cD?I 
114 tc:^-r*P< ^«*»^>a3/:: t n^x-^fm.-^ 

LT t J:V^36«, 11®:^ ( 3 ) SlXI^IR ( 4 ) 0±Siiai 

<tv\ ^yt:, "mimm-thA-i ( 6 ) . (i o ) <7)^^x-f 

noHfi&g ( D ) XimW ( E ) '^c7)#A*«{i 3 ii 

•?^>o, 04ic^^-rrfc<is®M (D) m/msm 

(E) <7)^ii-fix«0Tgptc^ftf^AP*»'^i£^ALT 
i. it^L, ( 3 ) Jll/mfiE« (4 ) cOTgCfcTLS- 

Ktt. ( 5 ) , ( 9 ) co-en-eixsr iLir^m 

(G) , (H) tc#AL. ClcOILSrilLT-etL-eaHfig 
S (D) X«il^®S (E) lC^ALTi> iV^L. S:^^!^ 
®«R ( 3 ) ( 4 ) c7)J:a5tcyL&^{t. 

ALTtJ:(<^. ^coW^$Hi:T^A$-ii:^*i-&OfflJBffl 
( 6 ) ( 1 0 ) c7)ji7f<M(i, mm^fifl^ioTI^ 

wcm.^-fh:^'x<7^m-mzj&.\mx\ mm<r) (a.) ax/ 
( b ) ^x'i\%^ixhm^m<r)mx'hh . I2i4ic5^-rm 

3 ^T^T^o 3t«^i: lit* 

[00 34] ±ieL;'cEI 3^1^^1214 tcS^L^tWctJO 

v^. mx.ii. mmmi.zm^m2<r>mmmm.^jnnnx 



fmm (E ) bc')mz2^kc^Mmx-fi:m'^iifz^3^m. 
(F) ^mffzm.mm^mx.xv^^ijK m5Rx/meiz 

^Mmmt:i!mx.fzm%m^ma.i:m^^xi,:^mji^mm 

( D ) Rx/^m ( E ) i.zmAi.'thm.m^m-th 
7k ( 6 ) . (10) i.zmmmmt ( i s ) , ( i e ) 
s-?ftA-ri. , cLc^mmwA'^mm^mM-ttmrnmi, 

m 1 -04 <7^«m5i-M^S^fflt^/::*i-^fc |Hl \^Xhh. 

[0035] :^^mx'mmthv.9i^mmm.>>zi6<,ihm 
mmmmz':>\^xmfi:^h. mmmmfSktmm^'^ 
TLSf«$-»i:^<Ti> j:c>, m%hmm^mm^'^xm 

— -y^yl^, ^OA, f-^>\ ^J'y^'yi,^ m\t 
%Wi.(omfAtLXiim^^J^XT-yuxm ( sus3 i 

[0 0 3 6] tfz. ±tiLti^m<r>n.i:^^mmm.^ 
mmtmm$-^xmm-t?>m^izi±. ^mmmtmrnt 

- hmmwmn. mt\iy y vjmm ( ^m^r:? 

^ay) ^ ABS^lli, T-^'Jf^mm. iJK^^^taig. 

'j'^^^^ym^. '-Kyx^i/i^^gi, d^yrnh-p>'iK 

Wii:mmth. :i<r>mMm.nmfmii^s-2 7 e i s 
4-^^fgt=ias{$*iTv^i>, ^com^^tiPiMfcti-ri, 

■r'#i.io-e«fiLv^. 01, 03. 05{4±ieiDii^o 

4>fir I ^=6: t ^^^^ LT V ^ , 
[0037] ifc. PiMh LTti. I?i|;t{fjl7j<tt^ifr-r 

*i, -f-^uymm^ r^'):sz^\^ymm<Dm^'^T^m5t: 
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[00 38] 

immm'i mmm i 

1 5 c m . It 9 c m . W-^bcmX' 
h 0 > ( 3 ) i: L T{4*5^Ba*''5 0 c 

Uf=^»>AMfi5;m@*r.mtK MmtT)^®;^ (4 ) (c{4W 
^ffia*^5 Ocm^Thh^^m.^^^i.cr^-f'^yi^ 

tt^D^isiffi ( 1 ) iziiT^mim<^mFm^m.mL. 
mt^mm.<r)itmcr)mm, ( 2 ) icu^^ ^>-sj«tsm 
^mm L. ( f ) {zitw^t Lxmm^s 0% 

PJM ( A) fci^^fi^ ( 3 ) comzmif^titzmm 

(13) (;J:-oTl^fli^ (D) tBiE*S§ (G) {cft^A, 

^iTfc 0 . mmmyi< ( e ) mssm ( d ) (^jEtK^^i. 
^w^an^^i^t^Ttc ( 7 ) {4«flRt^?^ifi-ri> SWT'S 

(G) {Cii7fc$ixi,. S5:^c7)*{±«8?|fJaj3ti:C: 
^T'SlX^sg^fLM-^^iiajP (8) *>/i>9ftiJ$^i^. 

i/i. i^^fijia. fill! ( B ) (4 ) (omtzm 

if^ittlttmi. (14) t J; -:,Tll®m ( E ) b^M^ 



(H) izftmhixxn'o. mmmyii (i 0 ) tii^^^tz 
^(^mmTk (11) {4«ftfit^?^a]-*-sgw 

( 1 2) *»ii>flfiil$ilS, 

[0039] ^miznn-t^mm.mmi. 9 . 0 r 
rx\ mmi6, 7--if/wht l/c. 

Mffl^i ( 6 ) Sr 0 . 1 'J y hyP/ii-ti^ 

tKSS ( G ) izm^-t^^TH ( 7 ) (O^m.^ 1 . 2 5 U «y h 

3 5 u -y h;k/^j-<7)Ke«W7j<^f#yL% 'i%(^ixfzm^m 

fil*OpHtt{42. 6 8-C\ ORP(a{41 13 0mV 

x\ 'k^hmmmm<^m^mi9 0ppmx'h^tz. 
—yr. mmmzmy\<-t?>mmmA<.i (i o > «:o . i u 

•y hA/^tii^L . »g7|cjf§ ( H ) tZil*-^^* ( 1 

1 ) «O*if:0. 9 U -y h/l'/^M-iziS.^L, m)}?ff*aj 
fl-:^ 'J tt«fi?7|<i^ P H ffl{4 1 1 . 5 4 -C'J) o . c <Ofi?iJ 

o«sSft^fi{4. mfilfflTk ( 6 ) 0 . 9 . 0 ry^ 

T ( 54 0 OiJ'-n^/U -y tcffl^-r^, ^fi^ff 
T'4 8B#PBl^i^ft<j(;^S^S:^T-,;t7!>>\ l^ic*f-ri.>?.^ 

'^yiit>mm^mimmi-^<M.ii>ii^j:t^'^t:, mz. 

^Sra*"tl.*AAtX?fckK (G) ^a*-rS7fc4S:SI 

^^;t-r L . o R PRv^m^im-t^AcTmit^m 
^Lmmmm^mmLtz. -e<oM«^^i{c^-r« i^se 

nm.t/i 1 3 5 ORX/3 3 8 ;?-n y/ij .y hfl^X-mm 
[0040] 













PH 


ORP 


mmm 


mm 


mmm 


V 


A 


^fe w 








m V 


P pm 






6.5 


9.0 


58.5 


0.03 


1.35 


2.68 


114 3 


' 1 25 


23700 


^ I 


6.7 


9.0 


60. 3 


0,1 


K35 


2.68 


1139 


90 


5400 


^ L 


G.7 


9.0 


60,3 


0.2 


1.45 


2.68 


1138 


90 


2700 


^ I 


6.8 


9.0 


6 1.2 


0.3 


1.50 


2.68 


113 7 


85 


1800 


^ L 


6.9 


9.0 


62.1 


0.4 


1.50 


2.68 


1136 


7 5 


1 3 50 




7.0 


9.0 


6 3.0 


1.6 


1.60 


2.68 


1 133 


40 


338 





[004 1] |ISfefiai2 

mwm<nnMm ( 3 ) t lt . ^^ym- &^xmit-^ 

Vi^'yM.mfSMmizi^x.X^^'yiz^^^-y^^t&tt: 



tmmx'^?>, 

[0042] 
[^2] 



T' 
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H EE 
V 


m m 

A 


»fi w 






PH 


ORP 
mV 


P Pm 


5, 8 

6. 2 
6,4 


8,9 
8.9 
8.9 


5 1,6 
5 5,2 
5 7.0 


0.0 3 
0. 1 
0.2 


1 . 5 
1 , 5 
1 . 5 


2.8 6 

2,7 4 
2.7 2 


113 8 

114 1 
114 2 


13 0 

110 
10 5 



[004 3] 

T (1 ) mmmmmi>wxmmmtii}''^\,\ (2)m 
com&tm^x'^' t \ ( 3 ) m^mmy\<'^T)U:fi >j lim 

I >^ 'jmmc'M<wM^m<r)X}^.^^mix , fmc^p 

HpH2. 0 — 3. Oc7)K!l±1gW7t<tpH 1 0. 5 — 1 



V ^f^m'^iimmm<7)mm^mmiz^j:^ . 
mm 

102 ] :^?mumxmy^^yii^%Mmm.(r)immc^ 



[113 3 ^wMumxm^'^^^'^^fmmcmcomc^ 
mtsm 

im4 ] :^mmij&xm^^^A<m%^mmmcomcomco 
mmm 

ms] :^^B^i3mx'm\'^hyii'm%^mmm.<r>m<m<7) 
mmm 

[06 ] ^^myjmx'm\'^^yHmM,^mmm.cr)m(omco 
mmm 

1, 2 PSM. 3. 4 5. 9 JIStK, 13, 

14 ttflj^. 15. 16 mmmmm. a, b. c 

H 8£;4cK 



[^1 ] 



[112] 
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[MtBB] ¥^t£l 2-^6.^2 25 (20 00. 6. 2 

2 ) 

fcmmm imx.. Br:>mmmizmk^-t^w.7ii^mmmm 
mmz Ltzy\<.m^^mmm.^mv^xA<imM.^m l . p 

H2. 0-3. 0C0Kttmi|7j<tpHl 0. 5-12. 
^aaffl^K 1 'J y 0 1 5 0 0 ^J'-n >'lM±Oii:S£m 

[i**ja2i wmif2^(r>mmi'itmh:iti>zi:',x 
^.z-mMmmWi^mfiL. wmtiLtcmMmmwLt:mM:m 

{ if * Ji 3 ] if *Ji 2 (cie«5c7)mfi?,rKMii-stc*3 1, , 
m^mf^mm^<^^m.im^z'mwim^^-thm t m 
mmt<^ L^ri ^m{zm}mx-i±m^timmm^mtti 

•t^mzMAi I , t fzwrnmrn L^j:\.^Ai^9.mm^^^ 

m^mK^xmm.-ti>:it izx -yx. mmm.tmmtx-i± 
^htitzmmms.mmm. tmmt x-mjii^rLfzmmm 
^mzmm t mmwLt xm^tLfzmAismv^^mwL t m 
mtxmtixfzMm,^^&m.zwm^^}Lrz7m^-^ 



(^mmAmmm. 

miEMmmm^^ mmm 
imiEnmms^i oo 1 1 

[?ijEi*l-«] 

[0011] •t^j:Jb-h . :^^mii. mmizi-^xf^m^ 
tmmmizmj}i':>it. mmmiziimmmimm.i . mm 
mummm^msi fzmmm^ ^^ . aoi^fflaitcet 
Mt-^ !w.yii imm^m-t^A^. t mm^m v m<. t iz^ 
m^it. m>im-t^Ai^mmm{zmAi^-^. mmmi)^ 
i^Mm LtzAii±Mc^)mnmm i =5rv ^Ait-^ifi^-^^m 
mizL. t fcmmmi>zmi^-i-hm7k^mmmm-t7^A<t 
mmmm i t izj^m.^ it. vmrnm^ h A^^mm 
Micii7k$-y:. mmi}-i^m\i!>LtzA<.i±M(r>mmm 

xyY.^mm.-9tmL. pH2. 0-3. ocnim.'&mMyYh 

PHIO. 5—12. 0i7)T;U;& 'J14«li?7j<SrM3t^l. 

:fimxh'^x. •mm^m-t^A^'.zm.mm^^^^it. Wi 

wmmmmzmmmmA^ 1 -y h/u-i o 1 5 0 0 

mMA^WMmxh^. 
mjEMmm^^^ 0012 

[0012] m-^iZ. *^Bfl{4. ]!S7j«7)^M^Il^ 

m/mm\,zm'\^ lx mwi^mt s t^c7):^*t t t^M^ 

ffl?KJI^ 0 OiK8S«o£i^t^3fe J: O^L < ^g Ol 5 0 

•CTO^^ ^igi6T . m mj^(rmmi^mAiTkxm.T)v 

S6^i:-r^?tlKcO®?14mft?7j< (pH2. 0-3. 0) t 
r/l^;^rl)ttmflf* <PH1 0. 5-12. 0 ) 
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